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/DVHUKDUGHQLQJ LVD VXUIDFHKDUGHQLQJ WUHDWPHQW WKDW LVEHFRPLQJDNQRZQPDQXIDFWXULQJSURFHVV LQGLIIHUHQW
LQGXVWULDOVHFWRUVVXFKDV WKHDXWRPRWLYH LQGXVWU\RU LQ WKHPDQXIDFWXUHRIGLHDQGPROGVVHFWRU&RPSDULQJ ODVHU
KDUGHQLQJ WHFKQRORJ\ZLWKPRUH WUDGLWLRQDO KDUGHQLQJSURFHVVHV VXFK DV DQ LQGXFWLRQRU D IODPHKDUGHQLQJ LW LV
SRVVLEOHWRSURFHVV'FRPSOH[VKDSHVZLWKDPLQLPXPKHDWDIIHFWHG]RQHDQGWKHUPDOGLVWRUWLRQV7KLVSURFHVVLV
EHLQJXVHGLQWKHLQGXVWU\PDLQO\IRUKDUGHQLQJVWDPSLQJGLHVDQGPROGVDQGLWLVDOVREHLQJXVHGLQORQJVHULHVRI
DXWRPRWLYH FRPSRQHQWV VXFK XV GRRU KLQJHV 3RSUDZH  ,Q DGGLWLRQ WKH LQWHUHVW RI WKLV SURFHVV OLHV LQ WKH
SRVVLELOLW\ RI GLUHFW LQWHJUDWLRQ RI D ODVHU KHDW VRXUFH RQ WKH SURGXFWLRQ OLQH ZLWKRXW DQ DGGLWLRQDO TXHQFKLQJ
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KHDWLQJ 7KHQ WKHUH LV WKH +ROORPRQ-DIIH HTXDWLRQ WR SUHGLFW WKH WHPSHUHG DQG RYHUWHPSHUHG KDUGQHVV LQ WKH
KDUGHQHGDUHDDIWHUWKHVHFRQGODVHUWUDFN%RWKHTXDWLRQVDUHWLPHDQGWHPSHUDWXUHGHSHQGHQW
1360   Silvia Martínez et al. /  Physics Procedia  83 ( 2016 )  1357 – 1366 
2.1. Avrami equations for diffusive phase transformation during a non-continuous heating  
7KHNLQHWLFHTXDWLRQRI-RKQVRQ0HOK$YUDPL-0$LVXVHGWRPRGHOGLIIXVLYHWUDQVIRUPDWLRQVGXULQJKHDWLQJ
=KDQJ HW DO  7KH -0$ H[SUHVVLRQ LV SUHVHQWHG LQ (TXDWLRQ  DQG UHSUHVHQWV WKH IUDFWLRQ RI WUDQVIRUPHG
PDWHULDORYHUWKHWLPHLQLVRWKHUPDOFRQGLWLRQV
   ^ `    H[S  H[Sn Qf t k T t k T k RT§ ·   o  ª º ¨ ¸¬ ¼ © ¹   
:KHUH Q LV D FRQVWDQW WKDW GHSHQGVRQ WKHQXFOHDWLRQPHFKDQLVPDQGJUDLQ JURZWK N LV WKH SUHH[SRQHQWLDO
IDFWRUUHODWHGWRWKHJUDLQJURZWKUDWH4LVWKHDFWLYDWLRQHQHUJ\RIWUDQVIRUPDWLRQ5WKHXQLYHUVDOFRQVWDQWIRULGHDO
JDV7LVWKHWHPSHUDWXUHDQGWLVWKHWLPH
7RPRGHO QRQ LVRWKHUPDO FRQGLWLRQV WKH IUDFWLRQ RI WUDQVIRUPHGPDWHULDO EDODQFH LV GRQH LQ GLIIHUHQWLDO WLPH
VWHSV 7KXV (TXDWLRQ  UHSUHVHQWV WKH IUDFWLRQ RI WUDQVIRUPHGPDWHULDO IRU D QXPEHU RI VXELQWHUYDOV WKDW FDQ EH
FRQVLGHUHGLVRWKHUPDO(OPHUHWDO:LWKWKHVHHTXDWLRQVLPSOHPHQWHGLQDQXPHULFDOPRGHOWKHSKDVHSHUFHQW
RIWUDQVIRUPHGPDWHULDOFDQEHNQRZQWKURXJKRXWWKHVLPXODWLRQWLPHVWHSVDQGSRVLWLRQVLQWKHSDUW
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:KHUH 7L LV WKH WHPSHUDWXUH DW WKH EHJLQQLQJ RI VWHS L ¨W UHSUHVHQWV WKH WLPH VSHQW LQ WKH LQWHUYDO DQG WLPH
FRQVWDQW ĲL DVVRFLDWHV WUDQVIRUPHG YROXPH IUDFWLRQ LQ VWHS L ZLWK WKH WLPH WKDW ZRXOG WDNH WKH PDWHULDO DW 7L
WHPSHUDWXUHWRDFKLHYHWKHVDPHH[WHQWRIWUDQVIRUPDWLRQ
'XULQJFRQWLQXRXVKHDWLQJWKHSKDVHWUDQVIRUPDWLRQEHWZHHQSHDUOLWHDQGIHUULWHWRDXVWHQLWHLVFOHDUO\VKRZQLQ







KDUGHQLQJSURFHVVKDVEHHQXVHGWR WKHH[SHULPHQWDODFTXLVLWLRQRI-0$SDUDPHWHUV LQ WKHSKDVHWUDQVIRUPDWLRQV
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GXULQJ KHDWLQJ 7KH UHVXOWV LQ ',1 &N IURP SHDUOLWH WR DXVWHQLWH DQG IHUULWH WR DXVWHQLWH WHPSHUDWXUHWLPH












   ORJ
P

















1362   Silvia Martínez et al. /  Physics Procedia  83 ( 2016 )  1357 – 1366 
7DEOH7HPSHULQJFXUYHDQG-3SDUDPHWHUIRU',1&N7K\URGXU
















FRORUS\URPHWHU WKDW JLYHV WKH DFWXDO YDOXH RI WKH WHPSHUDWXUH ZLWKRXW LQWURGXFH SDUW HPLVVLYLW\ 7KHQ WKH
WHPSHUDWXUHRIWKHSDUWVXUIDFHLVVWRUHGLQDFRPSXWHUDQGFRPSDUHGZLWKWKHUHIHUHQFHWHPSHUDWXUH7KHHUURULQ






























2Q WKH RWKHU KDQG WKH LQLWLDO IUDFWLRQ RI PDUWHQVLWH IDP IHUULWH II DQG SHDUOLWH IS LV   DQG 
UHVSHFWLYHO\7KHILQDOIUDFWLRQVGHSHQGRQWKHSHUFHQWDJHRISKDVHWUDQVIRUPHGREWDLQHGE\WKHHTXDWLRQVGHYHORSHG
LQ6HFWLRQ
4.1. Single laser track 
7KHUHVXOWVRIKDUGQHVV LQGHSWKPRGHOHGLQDVLQJOH ODVHU WUDFNDQGWKHRQHVPHDVXUHGLQ WKHH[SHULPHQWVDUH
VKRZQLQ)LJ$GGLWLRQDOO\WKHISIIDQGIDPLQGHSWKREWDLQHGLQWKHPRGHOZLWKH[SHULPHQWDODFTXLVLWLRQRIWKH
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 
)LJ5HVXOWVRIKDUGQHVVDQGIUDFWLRQRIHDFKSKDVHLQGHSWKGXULQJVLQJOHODVHUWUDFN',1&N

























JRRG ILW EHWZHHQ ERWK JUDSKV EXW WKH KDUGQHVV LQ WKH WHPSHUHG ]RQH LV FOHDUO\ LPSURYHG 7KLV ORZ KDUGQHVV
GHFUHPHQWPHHWVPDQXIDFWXULQJVSHFLILFDWLRQVLQWKHWHPSHUHG]RQH










PHDQV RI QXPHULFDO VLPXODWLRQV DQG H[SHULPHQWDO WHVWV GXULQJ D WHPSHUDWXUH FRQWUROOHG ODVHU KDUGHQLQJ ZLWK
VFDQQLQJRSWLFVSURFHVVKDVEHHQSUHVHQWHG7KXV LQRUGHU WR VWXG\ WKHLU GLIIHUHQFH DQG WRYDOLGDWH WKHSURSRVHG
PHWKRGRORJ\ WZR VWHHOV ZLWK YHU\ GLIIHUHQW WHPSHULQJ FXUYHV KDV EHHQ XVHG D FROG ZRUN WRROVWHHO ',1
;&U0R9DQGDPHGLXPFDUERQORZDOOR\VWHHO',1&N%DVHGRQWKHH[SHULPHQWDODQGPRGHOHGUHVXOWV
WKHIROORZLQJFRQFOXVLRQVFDQEHVWDWHG










',1;&U0R9 WRROVWHHO0D\EH LW LV GXH WR DZRUVH DGMXVWPHQW RI -0$SDUDPHWHUV DQG DKLJKHU HUURU
GXULQJPLFURKDUGQHVVPHDVXUHPHQW
x )LQDOO\ WKH PRVW LPSRUWDQW FRQFOXVLRQ LV WKDW WKH WHPSHUHG ]RQH LQ WRRO VWHHO PHHWV WKH SURFHVV KDUGQHVV
UHTXLUHPHQWVZKLFKGRHVQRWKDSSHQLQWKHVWXGLHGFDUERQVWHHO
$FNQRZOHGJHPHQWV
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